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ON vm NATORE OF sYmmmsz mD this Lirri.E pxggie... 

msTmar 



This pap«r inwstigates tha nature of synonyms through th/& use of 
mialtidiinen.sional scaling (MDS) - While the mieaniug of any wo;rd may be defined 
by its pattern of relationship or dissimil.arity from all otter lexical items., 
a thaoretical problaM arises with synonyTns, Because the dlscrepanc-y of any 
concept and it5f.lf is zaro* it logically follows that if two syinbols are 
synonyMs that tteir discrepancy should also be zero. But a simfco'l-s meaning 
is dependent on. how the word is used* Thus? while two words may refer to t^he 
same referent they may be used differently and therefore have different meanings. 

An experiment was conducted to invastigate the nature of synonyms* The 
selected concept was PIG and three of its sy-nonyms^ HOG, BOAM and SWINE* These 
terin,s vary in their frequency of use in English which made it possible to explore 
a behav^iorally based theory of meaning. Subjects were randotnly assigned to on€i 
of four eonditioi^s where they perfoOT^d direct pair cornparisons with one of the 
"pig*' t^rms, a series of barnyard animal names, attributes and a concept of self. 
The nieans of j:hese four groups were entered into a multidimansional ajialysis* 
!2£ the four words were in fact synonyins, then the resulting multidimensional 
spaces would be identical. 

The results suggest that these four teras are in fact not equivalent. 
Their meanings vary systematically. The concept's distanGe from self is 
inversely related to the frequency at which that concept is used in English, 
The results are than discussed in terms of a behaviorally based theory of meaning 
and finally suggestions are made for future research. 
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ON THE HATVRE OF SYHOOTHS? THIS LITTLE PIGGIE . . , *. , . 

The ibraal thecry behind the use of WiQtric multidimensional s.calJjng for 
the measurement of meaning and linguistic processes rnas been fiescribad alse- 
Mhere {Ba£Tkatt# 1976; WoelfeliP 1977) * Eatlier than attempt a similarly detailed 
discussion hera^ an adnmbratlon of the theory will be furnishad vrhich should 
sufficiently acquaint the reader with th® theoretic faimdations of this research. 

The meaning of Bxiy word may be defined by its pattern of relationship or 
degree of dissimilarity from all other lescical items* Thus, tlie definition 
of a word niay be represented by a 1 K N vector^ ^ll'^12 '^13 ' ' " ' '^In^' ^here S^^ 
represented in the distanoe or dissimilarity of concept 1 and kp and the nieaii^ 
incf of any set of wrds by a N X H matrix S^, where any entry^ Sj^j rapraseiits 
the distance between concepts i Md j, T^npiGally^ S is averaged ainong a repre^ 
sentatiw sample of users of a language to taKe into account fehe consensual 
nature of that code system (Woelfel^^ 1975|Eariiett^ 1975) . 

This matrix has certain mathamatiGal propertiei which make it ajnenaJble 
to TOULltidimensional scaling* It is a square syOTnetrlcal matri^c^ isrhose diagonal 
elements are ^erc (The dissmi^larity of ooncept and itself e^tials zero hy 
aafinitionO and off diagonal elaments may be any positive real ntantier* This 
final property makes the precise measuremerit of meaning possible. 

A theoretical problem arises when dealing with synonyms ^ i*.©*? words with 
equivalent meaning Because the disorepMcy of any concept and itBelf is zero, 
it logioally follows that if two symbols are synoninns^ they refer to the Iden- " 
tical referent^ that their discrepancy should also be Eex^o COgdan s Richards, 
1946) . In tersis of word-substitution / if two words are semanticaliy ideiitieal. 



^then the latter can replace the foraier without any alte'ration In the inter- 
rBlmtionship among tJr^m symbols (matrix S) , If they are not synQnions, the 
words ara semai?tical 1^ aifferent^ then the first symbol cannot be replaoed 
by the seGond withcffit s^lterlng the str-ycture of the relations (Osgood et al^^ 
19 5 7)* The greater the aisaintilarity between tiie tems^ the greater the 
interrelatioriship mmang the tewis will be alterad. 

Thus, it is aKpectefl that differences ainong samantic structures generated 
with synonyms should be sero. That is, Sj_ should be equi'^mlent to where ^ 

matrix is the semantic structiired generated with concept i^ and S . , the 

-'- j_ - J 

semantic struotnre gemmted with concept j* Concepts i and j ara considered 

to be synQiiyms* This siiggests hypothesis ones 

H^: The ssBiMtic structurasr and S^^ will be 
sigxitf icantly different^ 

Hynpothasis one is cDuoheca In t^OTS such that the null hypothesis of no dif'- 

ferenQe is expected* However/ in terms which will allow for falsification, the 

theoretical hypothesis is ej^c^cted to be rejected in favor of the null- 

Wittgenstein i(1953) has pointed o^ut^ meaning is dependent on how a word is 

used, AlsOf empirical Inv^estigatiojis using t©S have shown that one's Ibehavior 

effects the structure of sealed concepts p such that the more frequently one 

perfoms a beha^/ior the closer that eoincapt is to a oonoept of self, (Barnett^ 

at al*, 19741 1976j? Harlietr 1975; Barnett & McPhaili 1979), LinguistlGally , 

this suggests that thm more frequently users of a language speak or write a 

word the closer that lisctcal itw will be to a concept of self, Mditionallyr 

synonoinous s^Tf^bols may 15% used selectively with different domains such that 

one word is used in one semantic domain aind its synonym exclusively in another*' 

Yetr they refer to the aame referent* ThuSp while two words may be considered 

synonyiits, i*e,^ refering to the same referent, they may in fact have different 



raeanings and a different semantic structure depending on their use. 
This discussion suggests the second hypothesis: 

The semantic structures generated hj synonyms will be 
systematically distortad from equivalence such that 
the synonym that is used ctora frequently will be sig^ 
nifieantly closer to a coricept of self than its S}/nonym 
which is used less frequently* 

In order to empirically assess the preceding h-i^theses, the followiing 

study was conducted* 

bffiTHQDS 

The semajntic structura of an individual may be measured thrQugh the us a 
of metric i^ultidimensional scaling-""M*D*S, (Baamett, 1975) • The method takes 
a matriic of dissiiPiilarities (or distances) such as matri^c S and converts the 
data to a series of loadings on a limited nm^er of dimensions* Mathematically, 
the process is analogo^us to converting a matrix of city to city mileages to a 
gfraphic reprassntation such as a map* Im that special case an N k M matrix of 
cities (M^ the number of cities) would be reduced to a two diinansional configu^ 
ration vlth little loss of informational 

Barnett (1972) and D^es and Woelfal (1975) report reliability coefficients 
for the mathod of .85^*90 with as few as 50 cases and discuss ways of increasing 
the ove/rtkne reliability by the nOT^er of selection of concepts* Gordon (1976) 
reports reiliabilities ranging from #933 to *9S8 with approKimately 100 subjects 
in 9 different conditions- The predictive validity of time saries metric H,D.S, 
has been demonstrated by Marlier (1974) in a test of social judgment theory^ 
and by Barnett^ et al.; (1976) who demonstrated that the outconie of a political 
campaiijn could be aGGurately predicted with this method, 

M.D.S. has been used extensively to study h^an information processing 
(Schroder # et al*r 1967? Rips^ et al., 1973? Rumalhart & Abrahamson^ 1973) and 
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to measuT:a semajitic structure (Miller, 19S9| Henley^ 1969| Szalsy fi Bryson , 
1974^ Barnett, 1977a, 1977b). 
IHypotheses Operations lizad 

Theoretical hypothesis one may be oparationalised' as fDllo^si 

H^s The multidimensional spacas S^^ and Sj will be 

signif icajitly different* 

it may be tested in the following manner* Generate two or rnore multidijnerLsional 

spaces from a series of identical concepts with the exception of a single 

concept—the s^monym. It would ^rary across Gonditions (S^ and S j ) , Next^ 

through a series of translations and rotations^ miniinize tbe degree of departure 

from (CQngruence among the spaces. Then* through the use of t-tests, using the 

concapts; as the ujait of analysis^ detenfftine if the differences among the spaces 

differ signif icantly from gero," PThan a nianber of spaces need to be cortipared^ 

a more parsimonious solution is necessa^. A more elegant way to test for 

significance would be to use tha spaces as the unit of analysis , Once each 

space has been rotated to congruence with each other space ^ there are N{W^1) 

values. They are eKpected to be zero* Then the test for significance will be 

if the mean of this set of values differ significantly froiii zero* 

K^t The multidimensional spaces generated by synonyms 
will be systematically distorted from equivalence 
(congruence) such that the synonym that is used more 
frequently will be significantly closer to a concept 
of self than its synonyxn which is used less frequently* 

Hypothesis two may be tested as follows. One criterion for the selection 

of synonyms to be scaled should be their variance in frequency of occurrence 

in English^ This may be detemined by consulting any of th'i standard ireferenees 

on word frequency (Thomdike s Lorge, 1944f Carroll et al,r 1971), Mditionally, 

soma concept of self, such as "me'* or *'myself" should be scaled. Than use the 
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mean pair-'wise dist^ce estirnate between aach. of the synoriyxri and the self^ 
concept and the varianca off the ij'dividual estimates to^ test for significant 
differences in the predicted direction* The symbol w-hich is used in greater 
frequency should hm closex to the self concept, h simple t-test may be used 
to test for significance batv^een Individual GOnditions* However, to test 
overall order among a number of conditions for significance linear trend 
analysis (Hays^ 1973 1 691=694) si: wld be used. Linear txend analysis 
operates in the same manner as any comparison Mong means. However ^ since 
analysis of va^riance in the linear case agrees escactly with linear regression^ 
the latter method may be ^jsed* The significance test mil be performed on 
the correlation between the predicted rank order ajfid the distatices between 
the synonyms and the self* This test may also be perfomed with the actual 
frequencies of occurance and the distance estimates^ 
Instrumentation 

The instrtffnent used to test the above h^otheses wslB composed of 66 
direct pair-comparisons based on 12 different concepts ^ using the criterion 
standard (metric) of red and v^hite as 50 "galileos" apart. The questions were 
asked in the following fo^; "If red arid white are 50 gallleos apart ^ how 
far apart are sheep and goats?*' ^his process was repeated for all 66 pairs* 
In this manner ^ a 12 by 12 dissimilarity matrix was generated. This matrix 
was then be averaged across individuals producing a mean distance matrix 
which ivould next be converted into a multidimensional space to examine the 
meaning of the words presented below, Tha scaled concepts werei 

9, Sheep 
10 * Attractive 
11, Goat 

12 * Pig-Hog^Boar^Swine 
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Bad 

Myself 
Cow 

Beneficial 



5. Hog 

6* Horse 

7, Cat 

a* Good 
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These concepts were chosen for a numbar of reasons, First, was the 
selection, of a syiniol which kas a variety of synonyms that sufficiently 
varied in their frequericy of occui^ence in Englisti, The concept "pig" azid 
its equivalents ; "hog'S *'boar'% and "swi^e" met this criterion* According to 
Thorndike a tarq& (1944)^ "pig*' occures 44 times per million words ^ "hog" 
14 times^ "boar" 11 aiid ''swine'' 8, 

As evidence that these terms are Infact synonyTns their definitions ac- 
GOrding to yebster__^s New International Dictionary are presented below. 
Note that each definition makes reference to at least one other of the wrds . 

boar-^"-the Tjncastrated male of swine ? the wild hog 

hog--=a domestic serine, a pig? sov or boar 

pig-^=a ya\mg swine of either sex that has not reached sexual maturity^. 

a swiiie of any age^ doniestic or wi.Id 
swine-^-any hoovad marrimal of the hog kind, a hog 

Additionally^ the words are often used interchangeably* In a recent 
article on pigs in Ma^ional Geographic , the author used all four words 
equivalent ly to jrefar to the same referent. Their frequency of occurrance 
in the article varet "pig" # 104^ "hQg'% 22; "swine", 11; and '^boar'S 6; 
(Britt, 1978). 

Second, the doMin of animal names (cow, dog, horse, cat, sheep and goat) 
was chosen because theoretically valid results have been obtained by scaling 
such lexical Items (Henley, 1969), Additionally, as Woelfel et al,, (1978) 
and Woelfel and Fink (in press) have shown, the meaning of a word is dependent 
on the domain in which it is scaled, rha "pig" concept could have been scaled 
in a differeiit domain^ say political terms ^ producing an entirely different 
solution. Further / one may argue that the frequencies reported by Thorndike 
and Lorge Wire priniarily generated while those terms were used in the animal 
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domain rather than in some other context. Thus^ the frequenaias of occurremce 
estimates may have less predictive power if the synonyTns were to be scaled in 
some other domain.. 

Third, a number of attributes (bad^ beneficial/ good and attractive) 
were also scaled to define the synonym* Cody (1975) has shovffi that the scal^ 
ing of objacts relative to evaluative adjectives provides theoretically 
important results in terms of implicit personality theory. Finally # the 
scaling of these concepts along with a concept of self, "myself" makes it 
possibla to test hypothesis two. 

The twelve individual concepts were placed in random order and than 
the pairs were ordered as specified by the toss Matrix (Boms ^ 1939) , The 
Ross Matrix optimizes the order for stimuli in the method of pair cornparison* 
The method maxlinizes the distance between a stimulus and itself in the order 
of presentation and equalizes the number of ti^es stimulus appears as the 
first or second member of the pair. In this way^ the effects of order can 
be minimised, 
ensign and Subjects 

Four alternative instruments were developed. They varied only in 
tems of which synonym was presented to the subjects. In every instance where 
the word "pig" vms presented in one condition it was changed in the different 
conditions to "hog"/ "swine"; or "boar". Subjects were randomly assigned to 
one of the four conditions. The questionnaire was administered in the spring 
of 1978 to classes of undergraduates at an eastern technological uitl varsity, 
Adjninistration took 30 minutes* The sainple siEes for each condition were: 
"pig", 44; "hog", 51; "boar", 47; and "swine", 51, 



ERIC 




KESULTS 



The maan dist^ce matrices for the four groups are presented in tables 
one through four. These matrices were transfomed to spatial coordinates 
using MPS (Torgerson^ 1958) * The first three real dimensions of the spatial 
coordinates for all four groups combined are presented in figure one , These 
three dimensions explain 88,5% of the total (real & imagiiiary) variance in the 
overall coordinate system." The displayed locus for the individual synonym 
was generated as follows. For each condition a set o£ spatial coordina-3S 
was produced* Then^ each of the four spaces \^ere rotated to congruence with 
the overall space using only the unmanipulated concepts. The synonyin was 
allowed to vary, yielding the coordinate values plotted in figure one. This 
aj^alytical proeeedure is explained below in greater depth. 



In order to compare the four groups ^ the spatial manifolds were rotated 
to a least square best fit congruence using all n-1 (LI) domensions (Woelfel, 
et al, , 1975) , The mean difference among the four groups was 40*83 units^ 
indicating substantial differences among the groups, This suggests that 
semantic structures generated with concepts considered to be synonyms are 
not equivalent. 

In order to deteCTiine if the variajice Miong the groups could be system^ 
atically attributed to the synonym rather than the variance of the other concepts, 
the spaces were again rotated to congruence. This tine only the theoretically 
stable concepts were included. That is, this rotatiori attempted to minimise 
the discrepancies among the concepts which were unmaiiipulated in the design. 
The "pig" concept was allowed to vary* It was not included in the rotation. 
The algoritJmi necessary to perfom this analysis is described by Woelfel, et 
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al.^ (1975). A computer prograin which performs the necessary operations is 
known as Galileo XV is available at a number of academic institutions 
(Woelfel, et al., 1976a). 

The results of these rotations are revealing. The average root mean 
square ainong the groups including the synonym was 33.95,^ The mean calculated 
without the "pig" concept was only 27*59, or only 81% as large. This indicates 
that 19% of the overall difference among the groups can be attributed to the 
difference in meaning ainong the synonyms. The average mean difference among 
the four synonyms alone was 54,94 or almost twice (1,99 times) as large as 
the difference airing the groups attributable to the unmanipulated concepts* 

Worth noting are the standard deviations around the various means reported 
above* The standard deviation of the differences among the groups with the 
synonyms included was 10.81* Without the synon^s^ it was only 4,11, This 
coefficient for the differences among the synonyms was 22,23. Clearly, as 
expected/ the semantic structure is quite stable across the four groups when 
the exper:unental manipulation was not included in the analysis. With the 
synonym included/ it is considerably larger / indicating that the manipulation 
is the major source of the instability Miong the groups* The differences 
among the groups are suiroarized in tables five to eight* 

[TASLES FIW: TO EIGHT MOUT mm] 

In terms of hypothesis one, all four spaces are significantly different, 
ThuS/ the expected null hypothesis of no difference ^ong the semantic spaces 
can be rejected in favor of the theoretical hypothesis* The overall t for the 
ordinary least square rotation (X ^ 40,83) was 101,79 (p^,001) . For the root 
mean square rotation including the synonym in the calculation of the mean but 
not in the rotation (X - 33»95) t - 10.41 (p<. 001) . And the value for the 
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above rstat-ion without the s;ynoJiym in the caLculat iora of t^e mean (X * 27*59}. 
was t - 22.27 (p<,001) , 

Since there are significani: daff etenc«s among t^e fou^r groiipe attcribtataila 
to the synon^^ it is worth exaJnlalng- how they differ in older to dateline 
the niechanisni by ^which people oiga^t^e their sainantic s^mcture^* Tl\& most 
apparent way in which the Bymnjmm ' Loei differ is with respect to the self. 
As predicted/ the concept "pig" is closest to tHe corses pt inyselfr 13 3,58 mtts I 
"hog" is ne^t, 150,37 imttsi with -toar^- aJid "swinge" abcufr the same distajnce- tmm 
the self, 171.00 amd 174.38 \inits respectively. 

Similarly^ the tvo positiv^€ a^ttaribtatas scaled ttie space? toerteficial 
and attractiv^e^ show a similar jati:ern. . VTith both^, '*plg" is th^e closest to the 
attribute^ followed by '*hog" / "loaJf" and "iwi.ne", Ttie distances for beneii^ial 
are respectd\rely ^ 74.29^ 92*81, 10^,49 and 139,77 tmits , Foi a.tt:cactiva, ttnose 
distances are 108.26, 157 *81, 168*^5 and 197*26 mits, WJxilc the« are oth^r 
differences ainong the groups , tley da nat appeal to &e ay^teBiatic * Tha reader 
is invited to examine tables one tc ffoui in order to dlsc^vo^ a^y ot^hes^ s:yit^eniatiG 
differences * 

In terns of hypothesis two* tie llriiaJ tre^id mmlYmim sliov/ed thtat th^ null 

hypothesis can be rejaoted. The aj^aiLysds ^as pmigorm&S. with b^th th.i j^mk 

ordar of the frequency of oocurrrence (times gar million words) and the actu&l 

frequency of occurrence inE^gLish, The F^values wa^e 31,33 and 18*00 reJpec^ 

tively. since direction was specified^ ttie F-valiae necee^ar^ to reject tie 

4 

null at the *05 level with degrees off f «edMn 1 # 2 (It 9*26* 

In the case of the posttiv^e a^t^ibutes t^otln are ilgnificaritly nlate4 to 
distance from the self. The trend an^als^sii revealed a 31*33 for beneiicial 
(p<*05) and r = 13.29 (p<.05) for attractive ^ 

In sunmary / both hypothese i f ind support f^m tine data, rlie four sesnantic 
spaces are significantly different an-d the difference can in part be accoimted 
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lo^ toy Che changes in. ttii distance fr^m the self for the syn^nps, The more 
fr€quently tHe lejcical iteKi ie iisea irm English , the closer tlie iymbol Is to 
a conaept cf seaf, l^na^pectedl^ri siml^lar resulti were fowid mth a pair of 
positive att£ib\ites, be«eficial anS attractive , Thej^ ^sy also contribute to 
th€ aifiercnci ambJig thm semantJ^c strvactures , The impllcationi of these 
fiMijigS VsTill be discussed balow, 

The results a^f the a^ve anal^iis suggest that the semtritie stjructiires 
individ^iaL ly generated iroM a set of synonyms are not equLvtient, Despite tlii 
fact that the si^nonyms _Te£tr to the sane referent, tliese strL3ctures ha\re 
systematic differences in meaning ^enSered by the individaal sptol ' s iMique 
relatioyi t^o other le^^ical items used to define that syn^L. These %raridtiQn^ 
Bern to be beha^ic^rallF based, sucfc ti^at the more frequently a word is lised^ 
the closer that concept will be to a concept of self, ^hiai, the re^ult^s lin4 
support tor a conpensua.! ^ehaviorajLly baied theory of maaning (Barnett^ 1976). 

Of speciaL note is ttie serendipitious finding that ttie j^ore frequently ft v^ord 
is used , the cLoser that sym^l wini fee to positiva attiitoutes used to deiln^ 
it* This reauLt is cotxsitftaiit witli ttie results disc^issed by Zajono (1968)* 
Mere, ej^osurc tio a stiffiulijs ^ilJ piod^ce a positive evaluation of tjhat stlniuJus* 
Piirtber , the mora paopLe are eKgos^d to a stimulus^ the more they will lllce it* 
Indeed, as ZAj&no podntid o\i±f £or 15^ antonym pairs chcsen from Thornaike 
Lorge, 82% of the poaitiv^ s5?mbols occur more fraqueiitl^ and they preferred 
by a majo^itj of a s'ample of college students* This fulthet suggests that »iari- 
ing is leliavio^ally governed and tliat the meaning of symtol is an empirical 
quis-tio^* It c^annot be deteOTlriid by a small group of mse vmn composing lexico'- 
grapbies, bat raust be ditemined b^^ measuring the actual use:rs of ttiat symbc^l. 



One obvioUB mplication of the obtained results is that the researghar 
should take spaGial care in the selection of concepts when using MS. 
These Goncepts should come direatly from toe same users of the symbols 
that will be asked to perfomi the pair-coropaiisons* This is espeeially 
true if the reason for the research is to alter a population's attitude 
toward a given object. It has become standard practice in "Galileo" research 
to perform a series of open--ended interviews to generate the actual coneepts 
people use to evaluate a political campaign or comnercial product* Thm 
unaccept^le alternative is for the researcher to impose a set of Goncepts 
on si^jects to use when evaluating an object, This may result in a rais- 
leading solution and an unsuccessful message cmpaign^ even if the choice of 
the sym^ls is only raong a set of synonyms. For example, Woelfel et al * 
(1976b) identify a set of mathematical procedures to identify optimal message 
strategies from the loci of stijnuli in the spatial manifold* These procedures 
were carried out on the four different groups in the study in order to 
detennine the optimal persuasive message so that the "pig" terro vould be 
redefined closer to the self. Only 57.4% of the messages which would shorten 
the distance between these terros were conmon to all four groups. In this 
case, the differences between the conditions were only synonyris. rhui # 
special attention should be paid to the selection of stimuli for MDS. 

There are a niimber of weatoesses in this research which should be pointed 
out. The most serious of these is the use of Thomdike and Large to estimate 
the synonyms' frequency of use in English* Piilished in 1944, the word counts 
were based on docmients published prior to that date. Thus^ the frequency 
estimates are at least 35 years out of date* Language chMges over tme and 
thus those estijnates may lead to erroneous conclusions* In addition the use 
of this method does not provide a measure of the frequency at which the actual 
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siibjacts use these terms, An alternative procedure would be to have subjects 
prQV^ida suJDjective estimates of their use of the words and use these measures 
to predict samiOitiG structure. 

Another methodoLogical shortcoming is the exclusion of th# word "sow" as 
an additional condition, h "sow" is "an adult female swine, a female hog of 
any age." This leKical iten occurs less than one tima per millioji words. Its 
inclusion would increase the variMce In the fraquenci? variable and this 
inoraases the confidence in the stated conclusions* 

This condition becomes Increasingly important when gender is considered. 
One of the additional attributes which differentiate these synonyins is sex* 
"Soar" represents the male of the species, "Sow" the female. "Pig'S "hog"^ 
"swine" do not make reference to gender^ This s\aggests that "male" and "female" 
should have bean added to the concept list. Also, "wild" ajid "domestic" 
should have been included. The synonyms could also be differentiated by this 
pair ^Qf adjectives* 

The results reported here suggest some future research. This report is 
only part of an ongoing study to test some of the theoretical ideas of Woelfel 
and Saitiel (1975). They suggest the attitude change is inverseLy related to 
the inertial mass of the concept being altered, Inertial mass may be taken to 
be the information history of the concept, Frecpiency of occurrence may provide 
a reasonable estimate of a Goncept's mass* Thus, it is escpected that if the 
same persuasive message were presented to the sajne four groups and then a post- 
test measure made that "pig" would be the most stable, then, "hog'% "boar", 
with "swine" having the greatest attitude change. The second half of this study 
is planned to test these ideas, ^ith the results from the message generation 
procedures {Woelfel et al.^ 1^76) a persuasive message has been written. It 
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says that -oigs", (hogs, boars, swina [sow]) are teneficial" and "attractive". 
This message rnaKimized the predicted motion toward the target Gonaept, "my- 
salf*% for each of tha individual groups, and the four groups combined, A 
separate graup pQSt--test design will take place and the results compared 
with the ones reported here and the appropriate contrci. groups, In this 
way, it will be possible to determine the utility of frequency of occurrence 
in English as an indicator of inert ial mass anS further insights into the Woelfel- 
Saltial theory may be gained. Finally^ a fifth condition^ "sow", will be 
included in the post-test along with the subjects' subjective estimates of 
their frequency of use of these five synonyms * 

In suOTnary^ this paper has investigated the nature of synonyms and found 
that they are not equivalent im meaning (seinaiitlo structwe) despite referring 
to the s«ie referent. Systematic distortion from equivalence occurs due to 
variance in the use of the tems and in their relation to ppiitive attributes* 
These results were 'fte^ct discussed in terms of a behav^iorally based theory of 
meaning, finally ^ future research ideas based on the reported findings han^e 
been discussed. 
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NOTES 



1. THim paper ass™es a strict definition of synottym^ i*e., ^ox^b i^^hich 
eKpress itonti'cal or egijivalent meaning and may be equally well interchanf ed , 
fhsy ,may hm definea wholly^ or almost wholly^ in the Bmmm tams. Historicallyr 
there has beem considerable debate over the definition of the ttM mynonym* 
For a complete higtoriGal review and statement of the current states om the 
issue of aynonyKis see the introductian of Webster's New Di ctionagy of SynonyTnSf 
Philip B. Grove, .editor (1973), 

2* The use of si^ificaBce testi and! inferential statistics off any sort runs 
against the spirit off metric MDS^ Metric »S la a series of cojitlriuous ratio 
sealed distance estimates* It assOTies the h&ight of absurdity to reduce these 
estilmates to a dichotomous decision of an acceytanoe or rejectiora of the Jiyll 
hypothesii^ These data can and should be used as a deBG^ijptioa pf the semantic 
str-ucture of individiiali or groupi* Thus^ one could say they describe a 
certain relationship vlthout attempting to Infer beyond the sample of subjects 
or concepts* Additionally ^ these data are based on a large nun^er of indepen-- 
dent observations off the Sfelationship between a particular pair d£ aoncepts* 
This notion is not taken into aocoimt by this significance feast ^ where the 
unit of analysis is the nuiA>er of concepts or spaces and thai the degrees of 
freedom are some small nvrobars rather thaii the nm^r of independejit observations. 

3^ Imglnary variance results toecaus© the miiltidimensidnal spaces are non-- 
Euclidean* That is^ the mem distance matoices are non-positive semi -de finite. 
This problem is e^lained further in note three md by ^oelfel et al* (L97S) * 

4. Root niean squares were calculated rathir than ordinary means because some 
of the difference between the groups could be attributable to diff ferencas on 
the imaginary dimensions. The imaginary dimensions result becausa the semantic 
struotures are non-Euclidean. In this case^ the mmm proportion of varlMiee 

on the imaginary dimensions was 25.8, Non-EiiciideanisnLS result In semntlc 
space because the meanings are Incongruent eind great distances in space between 
semantic domains are not adequately described by a linear metric. For a more 
complete discussion see Woelfel, et al. (1978). 

5. The individiial t-tests find only one of the differanoes significant at 
the .05 level (Pig-Swine) and one (Pig-Boar) significant at the .10 level, 
although all are in the predicted direction and the overall trend is slgnlfiaant. 
The Indivitlual differences and values of t for the means among the synonpns 

are presented in the matrix below. 



Pig 

0.0 



Hog 



Boar 



Swine 



Pig 
Hog 

Boar 



IS. 8/. 69 

37.4/1.59 

40.4/1.69 



0,0 

23. 6/. 98 

20. 6/. 82 



O.O 
3/. 13 



Swine 



0.0 



TABy ONE 

mm mmi--$mm 



1 


1 

0,0 


2 


3 


4 


5 


5 


2 


156,84 


0.0 










3 


145,52 


135.00 


0,0 








4 


IflO.SS 


57.20 


82.18 


O.O 






5 


112.18 


103.42 


96.07 


61.70 


0,0 




8 


115,42 


103,75 


57.48 


78.56 


73,65 


0,0 


1 


104,64 


73,71 


112.39 


131.58 


124.48 


93,02 


1 


147.36 


58.77 


' 68.78 


2S.73 


87,08 


74,81 


9 


137,14 


140.72 


69.83 


84.27 


87,67 


70.68 


10 


14L36 


53,14 


151.42 


56.39 


127.71 


96 JO 


U 


124,78 


145,75 


80.44 


134. 7S 


87.05 


64, SO 


12 


141.66 


174.38 


57,30 


139.76 


S5,0B 


85.22 
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7 8 9 10 11 12 



0,0 


9.0 






154,31 
80.88 
96.55 


114.82 
53.4? 


0.0 

13B.61 0,0 




145.00 


147.49 


57,12 137.42 


0.0 


114.31 


81.15 


70.81 197.26 


77,35 
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TABLE mo 



-"GALILEO MEANS lWrRIK--BOAR 



2 


3 


4 


5 


6 


7 


8 


9 


10 


0.0 


















149.46 


0,0 
















43-00 


79,18 


0,0 














161,53 


82,91 


94,88 


0.0 












150.58 


65,04 


75,81 


104,44 


0,0 










157,31 


134.77 


113,00 


71,84 


102,40 


0,0 








35.04 


90.06 


28,24 


85.40 


105.04 


96,80 


0.0 






136*56 


70.33 


72,11 


83,04 


70,76 


81,77 


69,77 


0.0 




45,84 


131.07 


50,78 


80,66 


83,36 


75,24 


48,97 


111,83 


0,0 


167,63 


74,24 


93.36 


67,17 


70,97 


101.34 


95,77 


48,88 


153,95 


171,00 


75,51 


109.48 


74, M 


89,88 


122.50 


84.47 


115.20 


168,95 
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TABLE THREE 

MEANS MATRIK—HOG 



2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


0*0 




















121J3 


0.0 


















31*08 


67.66 


0*0 
















134*65 


73*36 


90*10 


0.0 














11C*19 


76*91 


99*59 


81.89 


0,0 












140*13 


98*39 


139,35 


94,95 


116.44 


0.0 










49.38 


98*12 


31.77 


80.41 


94.95 


119,83 


0.0 








146*34 


59,72 


94,06 


79,25 


69,84 


84.30 


89.97 


0,0 






52*83 


127*65 


59.62 


103,67 ■ 


92.14 


103.53 


68.02 


105,85 


0.0 




167*52 


83*20 


108.36 


69.79 


81.35 


93,46 


107,37 


59.35 


117,72 


0.0 


150*37 


76.17 


92.80 


74.20 


80,83 


98,33 


59*84 


78.22 


153.95 


75.87 
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'-mil 





I 


2 


3 


4 


5 


I 


0.0 










2 


120,34 


0.0 , 








3 


112.23 


111.66 


0,0 






4 


175,34 


46«02 


77.1B 


0.0 






132,30 


129.05 


99.11 


83.83 


0,0 


6 


135.81 


150.1? 


S9,0? 


67.07 


90.72 


7 


91.97 


132.23 


142.41 


94.1? 


19. 02 


8 


184.81 


31.48 


96.30 


31,47 


73.69 


9 


97.15 


134.10 


76.43 


75.27 


127.95 


10 


167.64 


38.35 


113.61 


69,58 


75.85 


a 


115.70 


153.25 


%12 


113.9? 


85.54 


12 


114,64 


133,58 


54.83 


74.29 


94.21 



£0 mms mmi- 

6 7 8 9 10 11 



0.0 



120,68 


0.0 










70.73 


69J0 


0.0 








74,27 


90.04 


88.50 


0.0 






85.39 


62.0? 


64.95 


85.50 


0,0 




69.73 


134,02 


87.60 


68,44 


94,70 


0. 


93,88 


114,23 


82,83 


87.77 


108,25 


60. 



TABLE wrm 

ROOT mm sQVhm diffihence among four group 

WITH SYNONYM* 



12 3 4 

1 0,0 34.27 31.28 39,96 

2 34.16 0,0 28,52 35,80 

3 31,31 28,43 0,0 35,08 

4 39*92 33.27 35,26 0.0 



* Rotation did not include synonym 



ROOT mm 



TMLE sue 

SQUARl DIFFE^NCT AMOUNG FOUR GROUPS 
WITHOUT SraON™ 



1 2 3 4 

1 0*0 28.42 30.69 35.48 

2 28.57 0*0 25.52 23.78 

3 30*74 25*45 0.0 28*47 

4 18.54 25*17 30*27 0.0 

MEAN ROOT MEAN SQUARE 27*59 

STMDARD DEVIATION 4*11 
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TKBm SETON 
DIFraRENCES AMONG THE FOUR SYNONYMS 



SWINE 
BOAR 
HOG 
PIG 



SWINE 

0.0 
64,85 
15.85 
62.75 



BOAR 
66.36 

0.0 
21.22 
77.84 



HOG 

20.98 

44.16 

0.0 
71.63 



PIG 
64.06 
78.62 
70.97 
0.0 



mm DIFFl^NCE 54.94 
STANDARD DEVIATION 22.23 
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TABLE EIGHT 

SUfWARY OF MEAN DIFFEMINCES AND STANDARD DEVIATIONS 



X a 

I^ST SQUARE HiOTATION 40.83 1.33 

ROOT MEAN SQUME WITH SYNONYM 33,95 10,81 

ROOT mm SQUARE WITHOUT SYNONYM 27.59 4-11 

FOUR SYNONYMS 54,95 22.23 
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FIGURE 1 
Thrae'-Dimensional Space Fo 
Four Groups Combinfed With 
individual Synonyms* 




*13-Swina 
14^Boar 
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